Objectives: To identify the impact of body mass index (BMI) and Western advertising and media on the stage of the nutrition transition among Jordanian women, and to evaluate their impact on eating styles and body image. Design: A randomised cross-sectional survey that included a variety of culturally measured Likert-type scales and body size images. In addition, BMI was calculated based on measured height and weight. Setting: In the homes of the participants. The data were collected by female interviewers who worked for the Jordan Department of Statistics. Subjects: The sample was based on a random and representative selection of 800 mostly urban Jordanian women. A pre-test sample of 100 women was also used to validate the instruments. Results: Women tended to agree that they ate based on emotional cues. They had high levels of disordered eating attitudes and behaviours and 42.1% were considered restrained eaters. However, these women also had higher than expected body esteem levels and desired a healthy body size. As expected, being obese was associated with a desire to lose weight, being a restrained and emotional eater, and having more disordered eating attitudes and behaviours. Similarly, Western advertising and media were associated with restrained and emotional eating, desired weight loss, and disordered eating attitudes and behaviours. Conclusions: There is a need to develop health education materials that explain the influence of obesity on health and the negative psychological and physical consequences of restrained and emotional eating, building on the current cultural preferences of healthy body size. Further implications and suggestions for future research are discussed.
The nutrition transition is a well-documented global phenomenon characterised by the adoption of modern diets high in fat, sugar and salt, and the abandonment of traditional diets high in fibre, grains, fruits and vegetables 1 . This transition is accompanied by an increase in the rates of both obesity and chronic diseases including diabetes, hypertension and stroke, and it is also used as a predictor of high obesity levels in a country 2, 3 .
The nutrition transition model
In the present study, the model of the nutrition transition proposed by Hawks et al. 4 is used as the theoretical framework. This model suggests that, prior to the nutrition transition, people are physical eaters; they generally do not overeat and their food intake is based on what appeals to them and what satisfies their hunger. The model further predicts that due to economic and demographic transitions there will be a shift in diet composition as well as a shift in eating styles. Initially, individuals shift from physical eating to external eating, which is associated with increased obesity levels. The term 'external eating' refers to eating based on social and environmental cues; such as being at a party or out with friends, or eating triggered by something in the immediate surroundings such as seeing a restaurant or smelling food 4 . During this stage, and due in part to Western media, there is an increase in preference for body thinness versus plumpness, which often leads to restrictive dieting and the denial of hunger and may eventually contribute to emotional eating as a response to feelings of deprivation.
'Emotional eating' refers to eating in the absence of hunger due to emotional triggers such as boredom, anger and frustration. Thus, the replacement of social and environmental eating styles, by restrictive dieting and emotional eating, leads to both negative physical and psychological consequences. These new eating styles are often associated with overeating and increased rates of nutrition-related non-communicable diseases (NR-NCDs) such as diabetes and stroke 4 .
The nutrition transition in Jordan
Jordan has been moving rapidly through the nutrition transition. Levels of overweight and obesity are on the rise and reaching epidemic proportions 5 . Jordan also faces a unique situation in terms of its demographic transition. In 1980 the population was 2.2 million; by 1999 it had doubled; and it is expected to double again by 2035. The current median age is 19.3 years, reflecting a young population 5, 6 . These demographic changes are partly due to health-care reforms that have resulted in decreased infant mortality rates (from 160/ 1000 live births in 1950 to 20 . Thus, based on this information, two hypotheses are formed about the nutrition transition among Jordanian women.
The nutrition transition is underway in Jordan.
Specifically, most Jordanian women will be restrained eaters. 2. Western advertising and media influences will explain the eating style and body size preferences of Jordanian women.
Methods

Study design and sample
After receiving approval from the Institutional Review Board at Brigham Young University, women from all across Jordan were selected at random to participate in the study. The sample for this study was based on the frame provided by the 2004 Jordanian Population and Housing Census. The frame consists of data on each primary sampling unit (PSU), each of which is composed of 100 housing units. It excluded the population living in remote areas, as well as those living in collective dwellings such as hotels, hospitals and the like. The sample was selected using a stratified three-stage cluster sampling design. For data stratification, the population localities in each of the 12 governorates were divided into two strata: urban and rural. For this survey, each locality with 5000 persons or more as revealed by the 2004 Population and Housing Census was considered 'urban'. The remaining localities were considered 'rural'.
In the first stage of sampling 80 PSUs were selected. These units were distributed across governorates according to each unit's weight in terms of the number of households it contains. The PSUs were selected using probability proportionate to size with a systematic selection procedure. In the second stage, the equal secondary sampling units were selected (10 households per PSU). In the third stage, one eligible female was selected.
This study utilised a cross-sectional survey design, with women from a variety of religious, socio-economic and educational backgrounds being the target population. The sample included 800 women aged 18 years and over. Professional interviewers from the Department of Statistics met with the women in their homes. The response rate was 99.6%. Pregnant women were also excluded since BMI calculations would be affected. It is noteworthy that the interviewers were all females to ensure cultural sensitivity. The data collection was done in January 2006. The data were entered, checked and rechecked for accuracy.
Instruments
No single scale currently measures Hawks et al.'s nutrition transition model comprehensively. Thus several scales were used in this study. All of these scales have been previously validated in the literature. However, a pre-test was carried out to validate them in this population. In addition, a consent form was included with the instrument which explained the purpose of the study, that participation was voluntary, that the participant may withdraw at any point, and that no identifying information would be collected.
The Motivation for Eating Scale (MFES)
The MFES is a Likert-type scale with 43 items that measure the participant's degree of agreement with various statements related to motivations for eating. It has four subscales: intuitive eating, emotional eating, social eating and environmental eating. Thus this survey allowed the measurement of the different eating styles except for restrained eating 9 .
Eating Habits Questionnaire (RS)
The Eating Habits Questionnaire, also known as the Revised Restraint Scale (RS), is a 10-item scale that measures restrictive dieting. The cut-off point is based on the median. Thus, individuals scoring at the median or higher are considered restrained eaters 10, 11 .
Eating Attitudes Test (EAT-26)
This scale was used to measure disordered eating attitudes and behaviours. It is a Likert-type scale with 26 items and has been translated to Arabic 12 -14 . Scoring 20 or more on this scale indicates that an individual may have disordered eating attitudes and behaviours.
Sociocultural Attitudes Towards Appearance Scale (SATAQ-3) SATAQ-3 was used to assess the impact of societal and media influences on body image and eating disturbances 15 . It is a 30-item scale including four subscales: information, pressures, internalisation -general and internalisation -athlete, that measure the societal and media impact on body image.
Body silhouettes
Body size preferences were measured using Stunkard et al.'s silhouettes 16 . Participants were asked four questions: (1) Which figure represents your current size? (2) Which figure represents your ideal size? (3) Which figure best represents a healthy figure? (4) Which figure would be preferred by the opposite gender?
Body Esteem Scale (BES)
BES is a 23-item Likert-type scale with three subscales: BE -appearance, BE-weight and BE-attribution. These subscales assess, respectively, general feelings about appearance, weight satisfactions and evaluations attributed to others about one's body and appearance 17 .
Demographics Subjects' demographics -including age, area of residence, socio-economic status measured by family's annual income and socio-economic index based on the ownership of several devices -were also collected and controlled for in the analyses. Individuals having up to eight of the devices were considered of low socio-economic status, those with nine to 15 of medium socio-economic status, and those with 16 or more of those devices were considered of high socio-economic status. These cut-off points were used based on the recommendations of the Department of Statistics, which routinely uses this question to categorise the socio-economic status of Jordanian families. Validity and reliability For this research a native speaker translated all of these instruments to Arabic, and then they were independently back-translated to English by another native speaker to guarantee accurate translation. Face validity was assessed using a focus group from the target population to ensure understanding of the questions and their cultural appropriateness. The focus group revealed that item 20 on the BES, 'My looks help me to get dates', was culturally inappropriate and was thus substituted with 'My looks help me get attention from males'. A pre-test group of 100 women was also used to assess both validity and reliability of these instruments in Jordan. Factor analyses were carried out to identify which items loaded appropriately in each of the subscales. Alpha coefficients were computed to measure internal consistency. Reliability analyses were done for each of the subscales or scales used in the instrument using Cronbach's a. The factor analyses used were based on the factor analyses performed in the original development of each instrument. In the pre-test analyses, the Cronbach a values fell between 0.70 and 0.90. Thus, the final instrument was unaltered. In the final data collection, factor analyses were repeated and similar values of Cronbach's a were obtained, indicating that the scales at pre-test and in the final data collection were appropriate for this population.
BMI
Data analysis
Mean scores on each of the subscales and total scales were calculated for the women. Linear and logistic regression analyses were done controlling for demographic variables of the population to understand the impact of selected variables on the eating styles and body size preferences. Significance was set at P-values less than or equal to 0.05. Data were analysed using the Statistical Package for Social Sciences (SPSS) software for personal computers, release 13.0 (2005). Table 1 presents the demographic distribution of the sample. The women were on average 33.5 years of age (standard deviation 11.271). The majority were married, Muslim, of medium-income families, medium socioeconomic status, with at least a high school degree and from urban settings. In addition, most women fell in the normal BMI category; however, the results also indicated high levels of overweight (35.3%) and obesity (18.5%).
Results
Demographics
Hypothesis 1
The nutrition transition is underway in Jordan. Specifically, most Jordanian women will be restrained eaters. Table 2 presents the mean scores (possible range 1-5) on each of physical, external and emotional eating. The women in this sample scored significantly higher on emotional eating (3.5992) compared with both physical and external eating (3.0880 and 3.2341, respectively). The emotional eating score was between 3 (neutral) and 4 (agree) (closer to 4), indicating that these women tended to agree that they eat based on emotional cues such as anger, frustration, joy and happiness. In addition, using the median of 10 as the cut-off point on the RS, 42.1% of the women were restrained eaters, thus indicating that a large number of these women restricted energy intake on a daily basis. Furthermore, using the cut-off point of 20 for disordered eating on the EAT-26 scale, 54.8% of the women had disordered eating attitudes and behaviours with a mean score of 18.99.
On the other hand, women on average thought they were a 5 on the body silhouettes, which is consistent with their mean BMI of 26.1 kg m 22 , and wanted to lose, on average, one body silhouette; they wanted to become a 4, which is the healthiest body silhouette size. Only 5.4% of the women wanted to be larger than a 5, and only 8.5% wanted to be smaller than a 3. Furthermore, the mean scores for the BES subscales indicate that these women do not have substantial body esteem issues. For the three subscales, the mean scores fell between 2 (disagree) and 3 (neutral), and ranged from 2.60 to 3.21; indicating a rather neutral level of body esteem. Similarly, mean scores on the SATAQ-3 indicate that these women did not feel the media was dictating the way their body should look. The mean scores for three of the subscales (information, internalisation-general and internalisationathlete) were between 2 (disagree) and 3 (agree), and ranged from 2.63 and 2.87, while that of the pressures subscale (2.11) indicated a higher level of disagreement about feeling pressure from the media to look a certain way.
These results indicate that a significant percentage of Jordanian women in this sample are restrained, tend to agree that they eat based on emotional cues, and exhibit higher than expected levels of disordered eating attitudes and behaviours. While these women want to lose weight, they want to achieve a normal BMI rather than wanting to be ultra-thin. Furthermore, the results indicate neutral levels of body esteem issues and low impact of the media on body appearance in this sample.
Hypothesis 2
Western advertising and media influences will explain the eating style and body size preferences of Jordanian women. The results of the models were all in the expected direction. However, marital status, age, socio-economic status and religion were not significant in any of the models. These items were dropped from the final models and are not included in the table. This may indicate that for Jordanian women changes in the nutrition transition stage are more likely to be a reflection of cultural changes due to Western advertising and media than being due to age, socioeconomic status or religion. In addition, area of residence was significant only in the restrained eating model. Thus, those who lived in urban settings scored 2.391 more points on the RS, indicating higher levels of restrained eating.
Exploring each of the models separately is revealing. First, the emotional eating model indicates that for every point scored on pressures from the media and internalising the general images, these women scored 2.387 and 1.957 points more on the emotional eating subscaleindicating that if the women felt pressure from the media to look a certain way or if they internalised general media images, their emotional eating score was higher.
Furthermore, while being underweight compared with normal weight did not affect the emotional eating score, being overweight or obese, compared with being normal weight, meant an increase of 2.077 points and 3.336 points respectively on the emotional eating scale, indicating an eating style based more on emotional cues. Interestingly, increases in education also led to increases in the emotional eating score. This may be explained by the fact that emotional eating is usually linked to upper and middle classes that are more likely to be educated 18 . Thus, while socio-economic status was not significant here, it may have an indirect influence through education.
Second, the restrained eating model indicates that for every point scored on (1) pressures from the media, (2) internalising the general images and (3) internalising the athlete images, participating women scored 5.909, 4.081 and 3.345 points more on the restrained eating scale, indicating that they were more likely to restrict their energy intake. Furthermore, while being underweight, compared with being normal weight, did not affect the restrained eating scores, being overweight or obese compared with normal weight meant an increase of 6.543 points and 12.269 points, respectively, on the restrained eating scale. Furthermore, increases in income led to increases in the restrained eating score.
Third, the EAT-26 model indicates that for every point scored on media information regarding body image and internalising the general images in the media, participating women scored 1.679 and 5.580 points more on the EAT-26, indicating higher levels of disordered eating attitudes and behaviours. Similar to the other two models, being underweight compared with normal weight did not affect the EAT-26 score. However, being overweight also did not affect the EAT-26 score. Yet, being obese compared with normal weight meant an increase of 4.131 points on the EAT-26 score. Furthermore, increases in income and education both led to increases in the EAT-26 score.
Finally, the desired change model indicates, as expected, that those who felt more media pressure to look a certain way were 2.908 times more likely to want to lose weight compared with those who did not feel that pressure. Furthermore those who were overweight or obese were 11.136 and 18.050 times, respectively, more likely to want to lose weight compared with those who were normal weight. No other independent or control variables were found to be significant. Thus, the hypothesis that Western advertising and media explain the nutrition transition stage seems to be valid to at least a certain level. 
Discussion
Previous research indicates that the nutrition transition leads to shifts in eating styles and dietary patterns and thus to increases in the prevalence of obesity and NR-NCDs
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. These effects can be attributed to increased urbanisation, improvements in socio-economic status and greater Western influences, especially Western advertising and media 19 -22 . The results of this study confirm that the nutrition transition is well underway in Jordan. An anticipated high level of restrained eating was observed in the study population. Furthermore, the results indicate that alarming rates of disordered eating attitudes and behaviours exist in this population. Paradoxically, desired changes in body size were reasonable and healthy, and women's body esteem levels were relatively normal, given such high levels of restrained and emotional eating and the high prevalence of overweight and obesity found in this sample. This may be due to the fact that women are caught between a 'traditional' and a 'modern' society; a concept explored below.
As expected, women who were overweight or obese scored higher on emotional eating, restrained eating, disordered eating attitudes and behaviours, and were more likely to want to lose weight than those who were of normal weight. In addition, BMI remains an important issue to address, both as a consequence of and as a driving force for the nutrition transition underlying body esteem and body size preferences. Jordan, which is currently experiencing rapid increases in overweight and obesity, may also soon experience a dramatic increase in eating disorders and body esteem problems. Thus, there is a need to curb the obesity epidemic in this population which may be further fuelled through abnormal eating behaviours such as dieting and emotional eating.
Moreover, the results highlight some of the cultural complexities associated with Jordanian women's perceptions of themselves as their world becomes more Westernised in the most fundamental way -through food and health. Specifically, the desired change in body size for Jordanian women was smaller than seen in developed and developing countries 23 -26 . While similar percentages of women (66%) in this study compared with US women (60%) reported body dissatisfaction 27 , the desired change was smaller. For example, in the USA, both Asian and white women identified the ideal body silhouette as 2.7, Hispanics as 2.9 and blacks as 3.1 23 . In this study Jordanian women identified their ideal body silhouette as 3.9, which is closest to the healthy-sized silhouette of 4.
While many traditional societies prefer plumpness as a sign of feminine beauty and an indication of good health, high social status and fertility 28 , this was not the case in Jordan, where women actually wanted to have a 'normal' body size. Nevertheless, Jordan appears to follow the normal progression of the nutrition transition. Typically, the nutrition transition initially offers a welcome avenue for weight gain for women who may not have been able to increase their body size while consuming traditional diets 29 . Consequently, the nutrition transition leads to dramatic increases in the number of people who are overweight and obese 30 . Thus, if the nutrition transition has been underway in Jordan for some time, then the high prevalence of overweight (35.3%) and obesity (18.5%) observed in this study may not be unexpected.
Even as the nutrition transition contributes to overweight and obesity, the growing presence of Western advertising and media generally promotes a 'culture of thinness' among some populations -especially younger affluent women 31 . In many societies, this paradox may contribute to escalating rates of body dissatisfaction 32 , unhealthy dieting behaviours 33 and the development of eating disorders 34, 35 . In the case of Jordan, unhealthy dieting behaviours and disordered eating attitudes and behaviours were observed, but body dissatisfaction was not a problem. Thus, women in Jordan may be caught in a classic 'catch 22' where dietary patterns and eating habits are becoming more 'modern', while body esteem and body size preferences remain more 'traditional'. Additionally, these women may be internalising concepts and behaviours such as 'dieting' without really understanding why they are adopting these behaviours. Thus, women seem to be caught between two worlds; a traditional one that dictates cultural aspects of beauty and a modern one that bombards them with a larger variety of food options and allows them to access it in larger quantities. It also remains unclear from the data whether this concept of 'catch 22' is a temporary response to the nutrition transition. It remains to be seen whether younger women in this population will maintain this response to the nutrition transition, or whether Western advertising and media will push these women to respond in a more anticipated manner where body size preferences shift towards an ultra-thin ideal. Studying similar issues in a sample of young adolescent females may help better understand the extent of the problem, as younger adolescent females in most other cultural settings studied had a preference for thinner bodies and had lower body esteem than older females 25, 26, 36 .
Implications and future research First, as indicated above, there is a need to understand the impact of Western advertising and media in a younger sample of this population. Second, the information identified regarding dieting behaviours may be useful in developing tailored education programmes with a focus on overweight and obesity and methods of controlling and preventing it in this population. From this study, it is clear that Jordan is currently at a most opportune time to prevent body image issues from arising among these women. Public health efforts should build on the current cultural preferences of healthy body size and develop school health curricula that emphasise body esteem at a young age and help deconstruct negative media messages regarding body size. Third, research measuring the levels of eating disorders is warranted. High levels of disordered eating attitudes and behaviours observed here may be indicative of high levels of eating disorders. While accurate measurements for eating disorders are not easy, there is a critical need to understand the magnitude of eating disorders in this population. There are two limitations of the current study: first, this research was not representative at the governorate level; second, measuring the impact of Western advertising and media may need to be further tested and expanded. However, critical baseline information was provided through this study.
Conclusions
This study lends support for Hawks et al.'s nutrition transition model 4 . In addition, it shows that Western advertising and media may have more subconscious influences on women's eating styles than anticipated. It also verifies the consequences of rising levels of overweight and obesity in a population especially with regard to emotional and restrained eating, disordered eating attitudes and behaviours.
